
JPL Innovation Foundry

2017 Low-Cost Planetary 
Missions Conference

Caltech

Pasadena, CA

Steve Matousek, Advanced 
Concept Methods Manager

The JPL ñA-Teamò and 

Mission Formulation Process



JPL Innovation Foundry

JPLôs Innovation Foundry
jplfoundry.jpl.nasa.gov

© 2017 California Institute of Technology. U.S. Government sponsorship acknowledged. 1
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JPLôs Innovation  Foundry

Å JPL supports the science 
community to ideate, 
mature, and propose 
concepts for new NASA 
missions

Å Continuously ñsystem 
engineerò requirements 
and solutions to develop 
compelling new missions

Å The JPL Innovation 
Foundryis JPLôs engine 
for formulation of 
exciting, new space 
mission concepts
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The Foundry Provides

ÅMethod

ïStable, reliable, clear, understood, exercised

ïTailored for each stage of the formulation lifecycle

ÅSmart access to Subject Matter Experts (SMEs)

ïStandout SMEs (technical and programmatic)

ïOn-demand when (but only when) needed

ÅFacilities

ïOptimized for pace and interactions of formulation 

ÅSmart access to prior work

ïThousands of engineered concepts, hundreds of vetted 

proposals, tens of PI-led missions already ñin the canò

ÅHands-on coaching of the formulation craft
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Every mission starts with a spark

Mission 

Architecture

Technology Engineering

Science

A mission 

concept

An invention

A question
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éthen the concept is developed

Trades Comments

Launch vehicle Atlas V Delta IV-Heavy Ares V Ares V considered acceptable only for sample 

return concepts launched post 2020.

Cruise propulsion SEP + GAs Chemical + GAs Propulsive only Good performance from Chemical+Gravity 

Assists (GAs). SEP+GAs warrants further 

consideration, but new optimized trajectory 

search is needed.

Capture into Saturn system Titan aerocapture 

(aerogravity assist)

Propulsive capture Aerogravity assist saves mass and also saves at 

least several months in pumpdown .

Pump-down mission design Enceladus/Titan 

GAs only

Multiple moon GAs 

only

Multiple moon 

propulsively-

leveraged GAs

REP+GAs Other options found to be too high delta-V or 

flight time.

RPS type MMRTG ARPS (advanced 

Stirling)

ARPS specific power higher, efficiency much 

higher (less Pu needed).  Guidelines allowed 

ARPS as acceptable and available option for 

flagship studies.

Orbiter implementation Enceladus Orbiter Low-Energy 

Enceladus Multiple-

Flyby (Saturn 

Orbiter)

High-Energy 

Enceladus Multiple-

Flyby (Saturn 

Orbiter)

Lander/Probe implementation Fly-Through 

Probes and 

Impactors

Rough Landers Soft Landers Orbi-Landers Priority placed on having in-situ measurements 

from surface.

Number of landers None One Three (regional 

distribution)

Five (larger-scale 

distribution and/or 

redundancy)

Lander lifetime/duration Short-lived (~2 

weeks on primary 

battery or fuel cell)

Long-lived (~1 year 

on RPS)

Lander mobility type Stationary Locally mobile (~10 

km)

Regionally mobile 

(~100 km)

Globally mobile Considered propulsive "hopper" type concepts 

for soft landers.

Legend:

Acceptable and 

evaluated in this 

study

Acceptable but not 

evaluated in this 

study

Unacceptable

Alternatives and Selections
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Science Goals, Enceladus Mission Science Assessment - 0-10, 10 best

1.  What is the heat source, what drives the plume 10 6 7 4 5 5 2 1 3 6 1

2.  What is the plume production rate, and does it vary 8 8 9 8 9 9 7 3 8 7 3

3.  What are the effects of the plume  on the structure and 

composition of Enceladus? 5 8 9 6 7 7 4 3 5 8 2

4.  What are the  interaction effects of the plume on the 

Saturnian system 3 7 7 7 6 6 8 7 8 7 7

5.  Does the composition and/or existence of the plume give 

us clues to the origin and evolution of the solar system 7 7 7 6 7 7 7 5 7 7 3

6.  Does the plume source environment provide the 

conditions necessary (or sufficient) to sustain biotic or pre-

biotic chemistry 5 8 8 6 7 8 6 5 7 8 3

7.  Are other similar bodies (Dione, Tethys, Rhea) also 

active, and if not, why not? 6 8 8 8 8 8 8 7 8 8 5

Value by Architecture, summed 52 55 45 49 50 42 31 46 51 24

Value by Architecture, weighted, summed, normalized 0.46 0.493 0.393 0.439 0.446 0.353 0.246 0.393 0.449 0.187

or

One personôs 

concept is anotherôs 

doodleé
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Concept Maturity Level

The Foundry Infrastructure
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CMLs: A Powerful Communication Tool

CML 7CML 6CML 5CML 4               CML 3               CML 2               CML 1               CML 8
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